Misleading Glycated Hemoglobin Results in a Patient with Hemoglobin SC Disease

To the Editor:
We encountered a 62-year-old man with hemoglobin (Hb) SC disease.
Diabetes mellitus had been previously diagnosed in this patient on the basis of 2 increased fasting glucose values. During an 8-year period, his glycated Hb (GHb) was measured by 3 different methods (Table  1) , each of which was affected differently by his Hb variants. The GHb results depended more on the method used than on the patient's mean blood glucose.
The patient's GHb was measured initially (April 1997) by use of the Roche Hitachi Tina-quant immunoassay. In 2003-2004, we used the Tosoh 2.2 Plus, an assay based on HPLC, which produced chromatograms that were flagged as invalid, so we sent the patient's samples to a commercial laboratory, which used the Roche Integra immunoassay. In 2005, we again used the Hitachi Tinaquant method, which gave a GHb result of 4.8%. On the patient's next sample (July 2005), we measured GHb with both immunoassays, and the results clearly demonstrated the discrepancy between methods (4.6% vs 6.6%).
The Roche Hitachi Tina-quant immunoassay is directed at the N-terminal portion of the Hb ␤ chain. This method accurately detects glycated HbA, HbS, and HbC (1 ) and might be predicted to provide accurate values in this patient with SC disease. Although based on the same principle, the Roche Integra immunoassay exhibits significant interferences from HbS and HbC (1, 2 ) , even when present in heterozygotes (HbAS, HbAC). Since the time of these determinations, the assay has been updated (3 ), but the original version is still widely used. In contrast, the Tosoh 2.2 Plus method measures HbA1c specifically and can be used in patients with HbAS (S trait) or HbAC (C trait) (1 ) because a substantial amount of HbA is present in these patients; our patient, of course, had no HbA.
From the patient's fingerstick glucose records, we estimated (4 ) that his mean blood glucose was 6.7 mmol/L (120 mg/dL), a value higher than the 5.2 mmol/L (94 mg/dL) suggested by his Roche Tina-quant GHb results.
Although analytically accurate, the Roche Tina-quant GHb gave misleading results. The extent of Hb glycation depends not only on mean glucose concentration but also on the lifespan of the erythrocytes. The reference intervals (and the equations converting GHb to mean blood glucose) assume a normal erythrocyte lifespan, roughly 120 days. Patients with Hb SC disease typically have erythrocyte life spans of ϳ29 days (5 ).
In our case, none of the 3 GHb methods used provided clinically relevant data. With the Tosoh method, there was no HbA to measure; with the Roche Integra method, HbS and HbC were known to interfere; and with the Roche Hitachi Tina-quant, the result was misleading because of 
